
Bus Radio System

Modernized in the late 1980s at a cost of about $50 million, the bus

communications sytem enables a large number of users in all five boroughs to

be served by sharing channels in the 800 MHz trunked system. "Talk groups"

can be set up and reorganized as needed to address situations. A silent alarm

feature can summon help if there is an on-board crime or other emergency.

Prior to its implementation, the bus system was dependent upon an antiquated

two-way radio system, the problems of which are too many to detail. Parts

could not even be found to keep the 30-year old equipment in working order.

NYCT struggled to equip its "nighthawk" buses (those operating after midnight)

with a working radio to protect the safety of its passengers and bus operators

from criminal assaults.

Police Radio System

The inadequacies and limitations of the TAPD radio system during the

early 1980s were well-known within both NYCT and the City of New York.

Several short-term upgrades were made in the late 1980s and early 1990s to

improve the system before a new communications system could be put in place.

Funds were committed to improve the cable i nsta11 ed along the ri ght-of-way

carrying the voice communications of the TAPD officers. Efforts were

undertaken to eliminate dead spots in the system, and other interim solutions

were implemented. A significant improvement in the communications functioning

of TAPD was the development of a computer aided dispatch system which not only

gave the real time status of the TAPD units, but also incorporated the

relevant geography of the subway system, including locations of emergency

exits. NYCT is in the process of redesigning a major communications
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improvement for police personnel on its system. Because TAPO merged into HYPO

in April 1995, the original design concept has been revised to reflect HYPO's

special needs. As currently envisioned, the above-ground police will not lose

thei r ability to communi cate in the below-ground envi ronment of the subway

sys tem, and provi sion for i nteroperabil i ty wi 11 be made. HYCT has committed

to invest in excess of $100 million to the communications system because it

believes that such an improvement will ultimately prove to be for the

long-term safety of our customers.
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EXECUTIVE SUMMARY

At approximately 9:05 A.M. on December" 28, 1990, a Manhattan-bound '3
train (the 8:34 A.M. from New Lots Avenue to 148 Street-Lenox) contacted
Bowling Green Tower and reported a smoke condition approximately 30 feet south
of the Clark Street Station 011 track #3. Once reported to the tower, the
Train Operator was able to depart Clark Street Station and continue on to his
final destination. This was the first indication of an incident that would
rapidly escalate to a situation requiring a coordinated rescue effort
involving the New York City Transit Authority, the New York City Transit
Folice, the New York City Police Department, the New York City Fire
Department, and the New York City Emergency Medical Service.

Approximately three minutes later, a Rrooklyn-bound #/2 train (the 7:34
A.M. il2 [rom 238 Street) arrived at the Clark Street Station on track #2. The
Train OperAtor marle a normal station stop to discharge passengers, heard all
explosion and observed smoke ahead of his train. The Train Operator attempted
to report this condition to the NYCTA Rapid Transit Operations Division
Convnand Center by radio, however, this attempt was unsuccessful. The Train
Operator's cOllUT1unication was heard by the Tower Operator of the Nevins Street
Tower who telephoned the Conunand Center to alert them that the 7:34 A.M. #12
train was trying to reach them. At this point, approximately 5 minutes after
the incident was first recognized, the Command Center conanunicated with the
Train Operator of this #2 train. The Command Center was informed that 8 heavy
smoke condition existed and that the Train Operator was discharging all
passengers and securing the train.

It mllst be noted th.3t the wf>atller conit1 tions that existed at the time of
this incident were extremely hazardous. During the evening of December 27-28,
1990, a ~ torm had dropped 6.6 illrhes of snow on the Ci ty which contributed to
traffic congestion jn downtown Brooklyn and the ability of emergency units to
respul1d to the situation as rapidly as they otherwise cuuld have.

At 9:11 A.M. the Command Center contacted the Chambers and Nevins Street
Towel·~ and instructed them to prevent additional trains from entering the
ind(\ent area. At 9: 12 A.M. the Command Center reported over the 16_wire" (a
NYCTA interrlep:utmental intercom system) that 1\ fire and subsequellt explosions
were repolled between Clark Street and Borough Hall Stations. Additionally,
during this time frame the NYC TrAnsit Police were dispatching two of their
Emergency Medical Rescue Units (EMRU) to the scene. At 9:13 A.M. Convnand
Centel- infon"eu the New York City Fire Department of the situation and within
six (6) minutes units began arriving at the scene (Clark St.).

Within the same period of time a MAnhattan-bound i13 train (the 8:42 A.M.
traill from New Lots Avenue to 148th Street-Lenox) also reported an explosion
and smnke from what appeared to be an electrical fire to the Command Center.
The Train Operator indicated that the fire was in front of his train just
south of the Clark Street Station. He also indicated that he was going to
hold his train ill the tube, approximately 150 feet south of the fire location.



After becoming aware of the shuation at the Clark Street Station, the
Authori ty I S COtmland Center activated its internal emergency notification
pro~edures for New York City Transit Authority Divisions and Departments, and
external notH icat i.on procedures [or New York City response agencies. Initial
notification to all agencies, except for Emergency Medical Services was
completed at 9:12 A.M. At 9:14 A.M., the Transit Police contacted a 911
operator and requested that the New York City Police Department and Emergency
Medical Service respond to the incident. At 9:15 A.M., the 911 operator
contl'lctecl the Emergency Medical Service and requested that units be
dispatched. An Emergency Medical Service Basic Life Support Unit reported to
Clark Street at 9:28 A.M.

Subsequent to the emergency notification process, the COIIIII8nd Center
bec~me deeply involved in locating trains in the vicinity of the Clark Street
Station in order to develop plans for their removal from the situation.
E8~el1tially five trains were involved: a Brooklyn-bound train that had
discharged its passengers and was standing in the station; two other
Brooklyn-bound trains that were in the underriver tube between Manhattan and
Brooklyn; a Manhat tan-bound train standing in Borough lIa11; and the
Mallht\t tan-bound 8: 42 A.M. #3 New Lots train that was standing 150 feet south
of the Clark Street Station that, in retrospect, was the only train in
immediate danger during the course of the incident. While the Command Center
was involven in the process of locating the respective trains, the situation
with respect to the 8:42 A.M. #3 New Lots train continued to deteriorate. The
Train Operator concluded that, in view of the ongoing explosions and the smoke
thAt was beginning to infiltrate into the cars, he should move his passengers
to the rear uf the train.

By 9:211 A.M., the Command Center had decided to move the 8:42 A.M. (#3 New
Lots trnin back to Borough Hnll Station. The Ability to do so was contingent
upon the Train Operatol" moving to the south end of his train and for the train
stlmcling in Borough H:dl to be moved out of the station so that the 8:42 A.M.
could enter the station.

The train was ready to move at 9: 37 A.M. but could not be moved because
someone h~d activated the emergency hrake v~lves in two cars. By 9:41 A.M.
t hi s cond i t i on had heen correc tE'l! l'lnd the t ra in began its move back to Borough
Hall at 9:42 A.M. Three minutes later, at 9:45 A.M. the train entered Borough
Hall Station and stoppen with five cars in the station.

As a result of this incident 200 people claimed to
to smoke inhalation. 128 passengers were removed to
NYCTA Luses where they were treated and released. One
traill. Another passellger was removed to a local
subsequently died.

have been injured dl~

local hospitals using
passenger died on the

hospital where she

On December 31, 1990, Executive Vice President, New York City Transit
Authori ty, directed that a Board of Inquiry be convened t.o investigate the
circWTtstances surrounding the incident anrt to prepare recommendations whose
impl ementation should reduce the likelihood for the recurrence of a similar
incident.
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The Board determined that the primary cause of thf! incident was the
failure to replace concrete removed from the tunnel wall during the
installation of third rail transposition cables. Contributing to the incident
was the introduction of wet snow inlo a normally dry, steel dust contaminated
environment that permitted the development of an electrical path to an exposed
secLlon of the metal tunnel liner.

The primary cause of passenger In]uries was the duration of exposure to
the dense smoke that was generated as a combustion by-product of the
electrical cable insulation and conduit.

The Board also reached numerous conetuElions with respect to: the effect
that fan operations may have had on the smoke; the effect the snow had on the
incident; the method selected to extricate the passengers from the incident
scene; the performance of the train's crew and the COllluand Center; and,
f iu::dl y, the elfectiveness of the liaison between the New York City Transit
Authority, and the Transit Police Department, New York City Police Department,
New York City Fire Department and Emergency Medical Service.

o Fen_9R.era_tiQJls: The (ans fot" the underriver tubes were designed to
provide a f low of f l"esh air ill to the faces of passengers being
evacuated on the roadhed, from trains that had become disabled in the
tube or to blow smoke away from the passengers. The smoke being
generated in the incident was not within the tube. The Furman Street
fans had nut been operational since 1984 and the Johnson Street fan
operates in the exhaust mode only. Since the Johnson Street fan was
behind the 8:/,2 A.M. #3 New Lots train, its operation would have drawn
smoke past the train toward BOl-ough Hall, an undesirable action. With
respect to fan operation, the Board concluded that the location of the
[ails in relation to the slation and the trains in the vicinity would
have rendered their utility questionlible. The Board concluded, with
tile information available to it, that not turning on the fans at
Jollnson Street until after the passengers were discharged was a
correct decision.

o ~fJ"esJ~Sp-o~: Sno...· had fallen overnight and was carried into the
subway system on the roofs of trains that had been stored
out-of-doors. It was then dislodged by cross drafts at the incident
sHe and deposited on tile roadbed approximately 30 feet south of Clark
Street Station, thereby ch~T1ging a historically "dry" location to one
tllat was covered by heavy, wet snow and water. This wet condition was
made worse by all inoperative tl"ack drainage system.

o ME:thQ..~.k."-t.e--laSBePleo;: The Conrnand Center had several
options with respect to removing passengers from the smoke filled
envi ronmen t. Among those were to evacuate the passengers on foot
either to the roadbed or to the benc:hwalk; to move the train through
the arcing condition into the Clark Street Station; to move the train
back to Borough Hall; or, to use a reach train. The thought of
evacuating a thousand passengers to the roadbed or a benchwalk in
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dense, choking smoke, without considerable assistance and under poor
lighting conditions is a daunting one at hest. It is also an uphill
climb from Clark Street to Borough Hall. The track has an invert that
po~es a considerable trippi.ng hazard. Trying to walk on a narrow
benchwalk would have also been difficult. The potential for .ore
casual ties due to overexertion cannot be over-looked. Al though the
train could have potentially been moved through the fire and into the
Clark Street Station, this would not have been a prudent decision, as
it would have exposed the passen~ers to the smoke/fire/explosions at
close range. TI\ere was also a risk that the train might has atalled
immediately adjacent to the fire site.

The decision to move the 8:42 A.M. 13 New Lots train back to Borough
Hall was the correct decision with respect to passenger safety.

o lttr..uu.an~~cl--.C!m~g: The performance of the COIIIIIand
Center played a key role in this incident. Inasmuch as the COIIIIland
Center is responsible for notifying all personnel within the
Authori ty, and those [rom outside agencies as well, regarding the
occurrence of such incident" and coordinating all related internal
emergency response activities, they have a greater effect on the
successful handling of an incident than any other internal or extenlal
function.

With respect to initial notifications the Command Center performed
adequately in that it notified internal .Authority divisions and police
and f ire agencies in a timely manner. However, the lack of a timely
1I0ti f ication to Emergency Medical Services, as well as to status
report updates rpvflrrlinv thp location of the stranded train and the
environmental conditions they were in significantly impaired a timely
and effective response 011 the part of Emergency Services personnel to
treat passenger casualties at the Borough Hall Station.

However, it is clear that the Command Center's focus of attention
during this incident WAS on the trains stranded in the underwater tube
rather than on the one located closest to the fire. The lack of
timely follow-up cOllUllunication wi th the train closest to the fire
resulted in the Command Center not fully understanding the seriousness
of tile situation on thnt train. As a result, although they were
expeditiously taking action to bring the trains in the Clark Street
tllhe back into the Wall Street Station, this activity did not place a
high-enough emphasis on moving the train that was in the most danger.
Tlds resulted in some delay, i.n minutes, in having the train brought
back into the stat ion at Borough Hall where emergency evacuation and
rescue efforts could begin. This had a critical effect on the overall
incident.
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o ~l.a'y in tbLlfr:QDLJ.eil_.l1o~e: At 9:15 A.M. the Train Operator of
the 8:42 A.M. 113 NLT was granted permission by the COhllland Center to
move his passengers to the rear of the train. It was not until 9 :1I2
A.M., ho....ever, that the Train Operator was ready and able to move the
train back to Borough Hall, While the decision to move the train back
to Borough Hall was correct, the delay in affecting the move was the
problem, Factors interfedng .... ith the ability of the Train Operator
to accompli!'=h this sooner included: I) difficul ties walking 450 feet
(nine cars) through the cro....ded train at the same time that pas8engers
were moving through the train (concentrating in cars toward the rear
of the train); 2) emergency brake valves that had been activated and
had to be rese t; 3) the collapse of a passenger in the third car; and
4) possible delays cOlM1unicating with the COl1ll1and Center becau8e of an
incorrect switch setting.

1'his f iul:l1 report of the Board of Inqui ry presents the findings developed
during the Board' s investigation; a discussion and analysis of all factors
related to the incident; and intervie.... s .... ith various personnel involved in the
incident. Also included are the Board's conclusions as to what caused or
contributed to the f ire and relalerl injuries; and the Bo~rd' s recomlendations
wi th respect to actions that should be taken to reduce the likelihood of the
recurrence of a similar incident.
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2 . Mec;_h_aoj~~1_Eil~J;_UL_tbLSno~

As previou~ly stated, the Clark Street Station had been regarded as A

'"(hoy location". The addition of the snow, which carne froOl the tops of
p<\ssing sllbway cars that lind been f:tored out of doors, createrl an
unl\su~l wet condition. The snow that fell from the passing subway
cars was wet and heavy.

3 . fQ_~j~_lJU-o..L t.alU.lLlt.ul>t>il!i-A&.ainli...!hL1~mI:
The transposition cables at this location have been there since
approximately 1971. Due to lack of space between the third rail and
the twmel' s benchwall, concrete was removed to accommodate the
cable's installation. When the concrete was removed, a section of the
metal tWlOel liner was exposed. Upon completion of the installation
in the early seventies, the transposition cables may have been very
close to the tunnel liner. As part of Track and Structures'
maintenance program, these cables were inspected twice a year and
there: were no reports of won1 insulation of these cables.

l. . pa\!!!.11.in.L9L MeJ t~<LSn_o'!

lJue to the fact that the Clark Street Station is considered to be a
normally dry locat ion, the drains are not routinely checked or
inspected. They are cleaned when they are reported to be blocked and
water is standing on the track's invert. Without periodic inspection,
the only way to verify that a drain is not functioning is for water to
be backed-up and a report generated. Given the depth and weight of
the snow and the lack of drainage in the area, it would have been
possible for the water l~vel to have risen to a point where contact
wi th the thir" rail WflS made. When contaminated by steel dust and
dirt, the snow and water could have served as a ....eak electrolyte,
thereby creating a leakage path to the exposed tube liner.

5. JhJr.~LEail_Ligl\J:J.ng_.TLi.1J~

I t is common practice to install third rail taps to bring third rail
power into a station or f01- use at ....ork locations on the roadbed.
These taps al'e generally mnde up of #6 gauge wire. At Clark Street,
ill the irrunediate vicinity of the transposition cahles, a third rail
tap h~d been installed. The tap at Clark Street was reported to have
been in a state of good repair.

The tap W3~ Cl t tached to tile ga1Jge s j de of the third rai I wi th a 116
gCluge wire that passed unller the third rodl fllld up to the fuse box. A
second cable was strung from the fuse box to the location where the
power is needed.

ttlERGENCY C.QMMUNICATIONS

l. Itl tu::uena
TIOs experienced difficul ty contacting the Command Center initially.
Tower operators had difficulty contacting the Command Center over the
radio until telephone contact had been established. Thereafter, radio
communications improved. Six (6) wire COIIIlIunications with Stations,
Transit Police and Track and Structures ....ere tlormal. The Transit
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Police monitored the 6-wi re as well 8S normal cOlll11unications with
their Emergency Medical kespollse Units and responding Police
Officers. The Track and St"ncture~, Electrical, and Stations Division
monitored and respollderi to the 6-wire announcement of the smoke/fire
condition at Clark Street.

2. In ~~ r..:::Uem:l
The Brooklyn Fire Dispatcher (#304) was notified to have units respond
to Clark Street at 9:13 A.M. The Transit Police COIlIIlunications Unit
contacted 911 at 9:14 A.M. (Operator #779) and requested that the New
YOlk City Police DepaJ-tment and EMS respond. At 9:15 A.M., the NYPD
contacted the EMS and requested that EMS respond to the scene (EMS
Operator #/967).

3. c.ol!l!1W..ka~j.on Discip1in~

Throughout the incident, the 12-1 (clear the air) code was called for
by train operators and the C/c. A review of the RTO transcripts
revealed that train operators and supervision failed to adhere to the
code's meaning.

4. Jrc;in-Rad.ios
lltllil recently, the only method of communication available between the
train and the Command Center or Towers was the TIO's (20-watt) radio.
This radio is capable of operation only when placed in its bracket in
tile T10 cab. In 199U, all Conductors (C/R) were given hand-held,
(6-walt) portable radios that have the s::apability of transmitting and
receiving to the CIC, Towers and lor to other trains. These units are
battery-powered and do not have to be installed in brackets. The
C/R's radio has a two-positi0n toggle switch that is used to select
train-to-train (T) or train-to-Command Center (C) frequencies.

The "c" position on the C/R's radio enables the C/R to transmit to the
Command Center on frequency 161.190 MHz and receive on frequency
]58.880 MHz (train-to-train). The "T" position enables the C/R to
transmit and receive 011 frequency 158.880 MHz thus not allowing
transmission between trains to be heard by the C/c.

The C/R can hear Command Center transmissions regardless of the toggle
switch's pusition.

F. EMS

1. f~D -.St!\.tlJ--S.
There ale tllree (3) fan plants located ill the vicinity of the Clark
Street Station and the underriver tubes. These are the Old Slip Fan
Plant U#7229), located 1,100 feet south of Wall Street (Manhattan);
the Juhnsoll Street Fan Plant (1#723]), which is located 450 feet north
of Borough Hall (Brooklyn) at Station #1284+00; and the Furman Street
F~n Plant (#7230) located 860 feet north of Clark Street (Brooklyn) at
Station fI260+40. At the time of the Clark Street incident, the Old
Slip fan pIau t (2 fans) aud the Johnson St ree t fan plan t (l fan) were
in service. The Furman Slreet fan plant (4 fans) ....as und~r

cOllstruction. The Furman Street fan plant has been out-of-service
since August 30, 1984. It is anticipated that it will be returned to
service by March 31,1992 (see Appelldix lJ).
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----;>~ D. ~.euency ResponsJi:

Tbe response to the incident depended, in the maill, 011 the simultaneous
at:complislunent of several activities, among these being:

The determination of the extent and severity of the problem at
hand, and;

The timely notification and direction of in-house team and
external response agencies.

1. ~QJ!Jll.J.IDi.~..timL...S.Y_&llm~
The Authority has a wide array of cotmlWlication capabilities. These
hAve been detailed in the Clark Street Interdepartmental Task Force
Report to the President, NYCTA, puhlIshed on February 11, 1991. For
the purpose of this rp.port the Board narrowed its focus to the means
of commw1icat ion itmlediately available to the Console Train Dispatcher
(C/T/D) and the Desk Superintendent (DS), the individuals in the
COllvnand Center who were directly involved in managing this incident.
Conullunication equipment available consisted of the following systems:

a. Ih_e_'~6.."_.wJr~: This is an inter/intra departmental inlercom that
is a "talk/listell" system between the Cle, the Rapid TransH
Operations Divisions (Stations, Rapid Transit, Car Equipment,
Electrical Systems), the Transit Police, and other offices
throughout the Authority. This system enables all parties on the
line to hear all transmi~sions at the same time. This system was
operational during the Clark Street incident.

b. Ring_JLo-"~'n_L_tn~_s-_t~EmerietlCY.. l1eOi.caLS.er::xi~e~_(E11..s): Ring down
lines are telephone lines that are activated when a telephone
re~eiver on an instrument is picked up. When the receiver is
picked lip, all parties cem talk on the line. It is not necessary
to dial a number although there may be a "push to talk" feature on
the hand instrurn"'nt being used depending on the age/type of
equipment available.

Two ring down lines had been installed. One line was installed
prior to 1990. It connected the Transit Police (TII.PD), the Rapid
Tranl'it Operations (RIO) Command Center amI the Emergency Medical
Service (Et-1S) Tour Commander's desk at the EMS' Maspeth, Queens
facility. This line was functional during the Clark Street
incident.

A second ring down line, connecting the Transit Police
Communications Unit with the EMS Specialty Desk had been installed
in 1990. This line was not functional during the Clark Street
incidellt. An investigation of the problem after the incident
revealed that the line to the EMS had not been connected on any
equipment" at the EMS end.
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The Board's review of the difficulties experienced in
communicating with EMS on the moming of lhe incident. revealed
lht'l tone (J) of the ring down lilies was out of service because it
had never been properly terminated within the EMS facility. The
second ring down line went directly to the EMS Tour Conmander's
desk. Were this person not at his/her duty station, the phone
would have gone unauswered, which appears to have been the case,
initially.

NOTE: It should be pointed out that the Authority is only responsible for
the communication hook ups to the EMS facility but not wi thin the facility
itself because of the interface between the vendors who install and
maintain the respective entities' telecoRlllunicati.ons equipment. Due to
the seriousness of this issue, the Authority working with the New York
Telephone Company corrected this deficiency on January 11, 1991.

c. CeJ~tre.~_LilleS: Centrex Lines are essentially "330" numbers used
by the Authori ty on its own switching system. During 1990 the
Authority installed three (3) of these lines at the EMS' Maspeth
facility (copies of all work orders are included in the
Appendix). One (1) of these lines 030-4862) was to have been
hooked to an automatic call distribution system (ACD) as a back up
for two (2) other lines (330-4492 and 4861) which were to be used
to connect the Transit Police with the EMS Call Receiving Operator
Dispatcher's position. This line was out of service at the time
of the Clark Street incident.

A characteristic of the Centrex lines is that the dialer will hear
the telephone ring from a signal generated by the Telephone
company whether or not an instrument has been installed on the
receiving end. Tlli!; is a situation that could cause the caller to
assllme tha t th~ J ine was working and no one is there to answer,
ratlier than being non-functiotlal, if th~ line is not used
f requelltly. This line was restored to service by an EMS equipment
vendor on January 14, 1991.

Of the three (3) Centrex lines, one (1) was out of service at the
EMS end. The remaining two lines were operable, but not
ansl>'ered. During the course of the Board's investigation the EMS
WrlS offered an opportunity to clarify the communications
difficulties noted above from its point of view; however, the EMS
declined.

The Board learned that no formal procedure existed for periodic
checks of the emergency telephone lines. In order to ensure the
availability of the means of COIMlI1nications that are presently
available to Command Center personnel, it is necessary that
communicat ion checks be performed periodically. The resul ts of
these checks must be made known to everyolle who m<lY have a need to
use the emergency lines. Discrepancies must be documented and
reported to the Telecommunications group for correction.
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Durin~ this incident, the fact that two (2) lines were inoperative
(one ring-down anti one Centrex) did not seriously impact on the
not if ica t ion process since several a1 tenla tive means of
COnDnunication were sLill availahle. However, calls reportable
made on the operative lines to EMS were not answered. The reason
that EMS did not answer the calls reportedly made to them is
unclear.

d. BAdlli: In addition to the cOlMlwlication equipment described
above, COlMland Center personnel also have radio systems available
to them for communications with trains and towers. TIOs are
provided with radios that fit into brackets within the operating
cabs. These radios receive their power from trainline sources
when they are mounted in the brackets to receive power. e/Rs are
provided with hand-held. battery-powered. portable radios. Both
radios utilize the antenna system installed throughout the rapid
transit system.

2. ~o!H i.t..a.tio.n
Despite the efforts of tW(l train operators and the Bowling Green Tower
to contact the Conunand Center and report the situation at Clark
Street, as recorded on th~ Command Center tapes. iL was not until
after the Command Center was contacted by the Nevins Street and
Bowling Green Towers by telephone that radio communication was
es labl ished between the Comnand Center and the trains in the incident
area.

This failure in communication resulted ill a five ndnute delay in
tlte emergency notification process. Since the (;onvnand Center only
talked with the trRin!' Rftl?r being contacted on the telephone, the
BOArd could only determine that the Desk Superintendent (DIS) and CTO
were otherwise distracted. Ouring their testimony the DiS and CTO
could not tell the Board why they did not hear these transmissions.

3. I2~y~lO.Qin~..-1ll~~ilJ.tat i911
III revie""ing the communications tnmscripts the Board was concerned
wilh respect to the time required by Command Center personnel to
clarify the situation at Clark Street with respect to locating trains
in the area, and determining Lhe location a0l1 severity of the
fhe/smoke condition.

for example, at the beginning of the incidpnt the T/O of the 8:42 A.M.
#3 NL! repeatedly reported frequent explosions and "lots of smoke".
Olle 1rain Operatol", of his own volition, discharged the 7:34 A.M. 1/2
238 train at Clark Street due to the severity of the situation.
(None of these transmissions seemed to be a source of concern to the
CTO or the Desk Superintendent). 1 t was not until the Train Operator
of the 8:42 A.M. ft3 Nt! reported passenger injuries at 9:37 A.M., that
the Command Center appeared to begin to appreciate the magnitude of
the problem being experienced by the 8:42 A.M. #3 NLT.
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Most noticeable was the fact that the COlllTland Center asked few, if
any, questions with respect to the location of snloke, its density,
direction of movement, and any effects it might have been having on
the crew andlor the passengers on the 8:42 A.M. #3 NLT although these
questions were asked of the two trains that were in the Clark Street
Tube.

As a result, the COl1l1lsnd Center did not realize the seriousness of the
situation with respect to the 8:42 A.M. #3 NLT until the Train
Operator reported an emergency at 9:37 A.M. The failure to develop
the situation with respect to the 8:42 A.M. #3 NLT had a significant
impact on the subsequent rescue effort.

One of the difficulties faced by Command Center personnel is
physically localing trains on the system. The technology being used
is dated (circa 1950) lind does not provide train occupancy (where
traills are located) for 90'%. of the system. Command Center personnel
must rely on towers and direct radio communications to establish train
locations. This call be a difficult, time consuming task, that if not
quickly accomplished, can have adverse effects on rescue efforts.

I t appears
facilities
overcome.

to the Boarl1 that an effort to modernize Convnand Center
is required if these kinds of difficulties are to be

III the interim, it might be beneficial to prepare checklists for use
hy Command Center personnel, to ensure that they aCf]uire the kinds of
information they need to be responsive to the situation.

4. lliu.rib.Yt..iQU....J:lU.Q..!:k
When the Desk Superintendent took over the responsihility from the
C/D/T for managing the emergency, he assigned the C!T/D the duty of
recording all activities that occurred during the course of the
emergency. The Board reviewed the C/D/T's log and found that the log
was not maintained in accordance with Command Center Directive 26-90
(Appendix D) dated January 24, 1990 which requires that ",J-1
communications received by the C/T!D should be recorded except where
recorded on other prescribed forms." The CITID's failure to .properly
log all calls received may have contributed to his apparent inability
to r~operly locate the 8:42 A.M. #3 NLT throughout the course of the
incident. Between 9:13 A.M. and 9:22 A.M., the C/T/D repeatedly
placed the 8:42 A.M. #3 NLT north of the Clark Street Station which
would have placed the tl"aill in the Clark Street Tube, north of the
fire.

From Q:ll A.M., when the T/O of the 8:42
Co~nan~ Center until 9:23 A.M., the
pl'operly locating the train. A first
started at 9:11 A.M.:

A.M. #3 NLT first called the
C!T/D experienced problems
effort to locate the train

~L: ~~ .A.M. JI.) Nl,T
" I'm 011 the ah north, the south end of the station."
" I'm Itp wind from the situation holding in the tube north of Clark
Street, north of Borough Hall."
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9.:J4_C1T/,I;1
"Allu you're north of Clark Street, right."

B:~2._A.ttJlJJ{Lr
"I'm at north Borough Hall, I'm south of Clark Street. The situation
is dght at the tip of the station."

r;ITj~

"Do you have any cars in Borough Hall?"

8.~ ~l-.AJ'J~fU.~Lr
"No that's - Command Center this thing is exploding, I want to request
to move my passengers back to my south of the situation."

ClT/V
"Yeah, OK, listen, take your radio there with you sir."

s: 4Z .ft ..M...JL3.JiLI
"Okay."

C;/T!f1
"Tell me do you have any cars near Clark Street in the station?"

.6:42 A~~LI
"ctc, I have a, my car is (inaudible) the situation and it· s beginning
to explode. I'm goillg to move my pllssengers to the south end of my
train. I'm in the north end. I'm south of Clark Street ... I'm three
cars south of the situation."

c:;/TLf1
"Ok you're thlee cars 80llth of the situation. Move your passengers
back to the rear of the train."

At 9:21, a second ef((,rt to locate the trnin was made by the Desk
Superinlendent auu the Console Train Dispatcher:

9: 2LPes_k~~pt._
"42 New Lots whRt is your exact location?"

~esJ<_S\,lr1-,-

"42 New Lots are you just north of Clark Street?"

9- :_4_4~T to
"8:42 out of New Lots come in for Command."

~_: 42_ A..t1~O_ID-I
"Command come in for the 842 New Lots."

CLTfP
"Come in 842 New Lots where are you now?"

.8.; ~LA,--M ._~D_1'H.;r

"We're jus t north of Clark Street."
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CLT/J)
"North of Cl ark Street on the express track, there, right do you have
allY trains in front of you there?"

CL:J/JJ
"842 out of Ne.... Lots there, you on the south end of your train at
Clark Street, north of Clark right?"

~ :_44.A._M--,.~_1..1H.l

"Affirmative."

9-,l.LClILIl
"lire you in the tube, you're bet....een Clark Street and Borough Ball,
that correct?"

~: ~Lh,t1JO-f'l'kI
"I'm bet....een Borough Hall and Clark Street."

Pesk $upt-,
"Alright, very good that iE: south of Clark, very good."

It ....as not until the Desk Superintendent took over the management of
the emergency that the trains in the incident area ....ere properly
located. The location of all trains in an incident area is critical
to the emergency response effort .... ith respect to notification and
direction of emergency response agenci~s, preparation of trains for
wrong rail moves, planning for fan operations and power removal
operatiolls.

III this incident, most of the work load appeared to have heen handled
by one person ....hich resulted in insufficient information being
provided to other emergency response agencies.

5. n~9!-j.Q..rLQ11_Jr~itli-iXL..Tubti

During this investigatioll it became readily apparent that the Command
Center devoted the bulk of its at tention to the two Brooklyn-bound
traills in the Clark Street Tube.

A rev; e ....· of the Conunanct Center training programs, COIIUlland Center
direct ives, and the Authority's Operating Rules reveals that
considerable emphasis is placed on resolving emergencies involving
fire/smoke conditil)n~ in the underriver tubes or trains that have been
di.sabled or, otherwise unable to move. The fact that the Funuan
Street Fan plants ....ere out of service ....eighed heavily on the amount of
time devoted to moving the t ....o trains Ollt of the underriver tubes.
The reason fOI' the emphasis on the underriver tubes is that there are
no emergeucy exits available for passenger evacuation.

The distraction caused by the train in the tubes adversely affected
the amount of attention that other.... ise ....ould have been afforded the
8:42 A.M. #3 NLT.
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Even thou~h the handling of
extremely impOI" tent , it is also
the tot~l situation to ensure
properly directed.

trains in the underriver tubes is
important to gain an appreciation of
that emergency response efforts are

(, • CQIJVIl\lnic.aliQpLt2.lliJ.l'1jn_e
From the outset of this, emergency communications discipline was
neither established nor maintained. Retween 9:10 A.M. and 9:13 A.M.
the C/T/D called, "attention, attention all train conductors, please"
anu, " Utica Tower could you hold off ••• at this moment, please?", when
a 12-1, requesting radio silence should have been issued. Similarly,
a train operator and a Desk Superintendent called for 12-ls at
9:11 A.M. (8:42 A.M. i13 NLT) and 9:17 A.M., respectively. None of
these efforts had any long term effect and the ensuing mix of calls to
and from the COlll11and Center resulted in missed cOlll11unications and
calls to repeat transmissions which severely hampered the C/C' s
ability to locate trains aud move thenl from the affected area.

After the ns assumed all communications responsibilities, the "6" Wire
was not being used effectively to provide situation updates to TA
Divisions on the Clark Street situation, particularly between
1;1: 13 A.M. and 9:25 A.M., when little or no update information was
pt"ovided to in-house forces except in response to scattered requests
for information from the Transit Police. The Board found gaps in
respollses by the Command Center to the queries from various responding
departments of the Authority.

7 . I..rJ~j..J) ....Qpu~J:.9n l.C-9{l.9.lJ~tau Re s pons ihili..U.e.Q
As previously discussed, the elF i~ responsible for the safety of the
passengers and the train. The Train Operator is responsible for train
movemen t and its safe operation. During the course of its review of
the circumstances surrounding the incident, it was apparent that the
C/R's contribution to the safety of the passengers was minimal. One
of the primary crew activities during train emergencies is panic
COlltrol.

JIl reviewing I>tatements of passengers who were on thp. 8:42 A.M. #3
NLT. the Board found that the most frequent response to the question
of seeing uniformed persons or the Train Operator or C/R on the train
was "NO". To have effective panic control, it is necessary that the
crew (at least the C!R) to move among the passengers and provide them
with most recent information or what actions are being taken to
resolve the problem.

The lack of crew coordination was evident when the passengers were
being moved from the front of the train. As passengers from the first
cars moved to the south, they began to bunch up and eventually could
move no further. Had the Train Operator informed the C/R of the move,
the C/R, in turn, could have moved passengers from his position to the
south end of the train. This would have helped the move and reduced
the potential for panic on the train.
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1. ~\.ftWi.1

~ilnificant Issues

Based upon the review of ava ilabIe in£orma t ion and witness tes t intony, the
following scenerio for this incident was as follows:

The exposed metal tunnel liner, combined with unusual dWllping of wet snow
mixed with steel dust, provided a leakage current path to initiate the arcing,
overheating and burning of the cable insulation. This situation could have
been prevented if tube shell protection had been in place. This prote':tion
had been planned for several years but was delayed, along with the
modernization of the Pierrepont-Furman Street substation, due to coamunity
opposition.

The clogged track drainage system in the Clark Street Station hindered
the free flow of contaminated water which helped to sustain the arcing and
subsequent explosions. The arcing caused the insulation on the tran.position
cables and conduit to burn whieh generated a large volume of amoke.

Initial attempts by the TIO's to report lhe arcing and smoke condition to
the Colllt\8nd Center were not answered. It required telephone calls from the
Bowling Green and Nevins Street Towers to establish radio communications
between the Command Center and the trains in the vicinity of the incident.

The Tlo of 8:42 A.M. '3 NL! failed to communicate the spread of smoke
toward his train and to adequately stress the impact of the smoke condition on
his train. By the same token, the Command Center failed to question the TIO
in detail to acquire sufficient information to adequately assess the
situation. NClt knowing the seriousness of the situation, the Command Center
concentrated its efforts on the location and removal of the southbound trains
from the Clark Street tube. These trains were not in any imminent danger,
were at least 800 feet from the fire location, and were lightly loaded. The
Command Center did not make mfUtim\un use of all available resources (e.g. tower
model boards) to accurately locate trains, which extended the time required to
remove trains £l'om the smoke filled tunnels. In addition, the CTD was unable
to provedy locate the 8:42 A.M. #3 N1T with respect to its location in the
tOOllel alld with respect to the fire.

The cars of the 8:42 A.M. ~/3 NLT b~gan to fill with smoke and when the
passengers were moved from the front or the train, they were exposed to larger
volumes of smoke as the car end doors were opened to move them towards the
renr of the train.

TIle P.A. end HVAC systems on the cars of the trains in the vicinity of
the fire location shared common trainline circuitry. The smoke surrounding
the train required the HVAC system to be turned off, thereby rendering the
P.A••ystem inoperable.

Information concerning the wrong railing of the 8:42 A.M. #3 NLT beck to
~orough Hell, with leveral injured passengers, was not promptly communicated
to the NYPD, FDNY, and EMS by the C/C. As a result, the initial response to
Borough Hall was delayed. As mentioned earlier, conjestion and snow may have
also affected the ability of rescue agencies to respond.
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The calls to obtain additional help utilizing existing direct lines of
comrnuuicatiou were not answered by EMS.

Itellls not baving significant impact on the scenario were:

At the time of the incid!!nt, the Furman Street Fan Plant was under
construction. The Old Slip Fans were operated in the exhaust mode. However,
these fans pulled smoke into the tube toward the trains that were standing
there. The Furman Street fallS, had they been available, would not have been
of assistance in this incident, due to the relative position of the trains,
the fallS, aud the fire/smoke condition.

During this investigation several questions arose with respect to what
tbe Authority should expect of T/Os and C/Rs who become involved in serious,
life threatening si tuetions on their trains. Among the issues railed was
whelher or not it would be:

- better to have two TIOs on board a train rather than a Tlo and a C/R.
This situation would facilitate the initiation of wrong rail moves or
"adding to" reach trains in emergencies. On crowded trains the
benefit would be obvious since the second TIO would have less distance
to travel to move from his/her mid-train position to the rear of the
train.

better to have only one crew member, the C/R, involved in panic
control situations while the TIO devoted hislher attention to
overcoming train problp.ms or coordinating the rescue effort. In the
Clark Street incident the TIO tried to do both. The C/R appeared to
have been less engaged in this respect. It took the T/O a long time
to get to the rea~ ~: :.':'_ • -_!- ~~cause he was trying to exercise
pRnic control snd attend to stricken passengers. In extreme
emergencies the Board feels that the duties and responsibilities of
the TIO anu e/R shoulo be clearly defined and that instructions from
the Command Center to train crews should reinforce them.

If a decision were to be made to delegate to the C/R panic control
responsibilities, it would be necessary to review existing training
programs to determine if the material is of sufficient strength to
ensure that employees receiving the training are fully capable of
handling this activity.

Since panic control techniques were either not used or were
inp.ffective, Rapid Transit should review the program for its
efficiency and to determine if retraining programs are offered with
sufficient frequency for trained personnel to maintain their
proficiency.

- better to provide Tlo with portable redios to enhance their ability to
move about the train. The T10 mistakenly lef t his radio behind (in
the third car) during his move to the rear of his train. The portable
radio is easy to carry and use. It is less likely that it would have
been left behind. A limiting feature of the portable radio is its
signal strength (6 Watts). To overcome the signal strength issue an
alternate distribution of radios would be to provide the C/R with the
bracket-mowlted 20 Watls radio and the TIO with the portable unit.
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Conclu.d.pn.&

1. The installation of the transposition cables was improper, because
concrete was removed and was not replaced, leaving an exposed area of
the metal tunnel liner.

2. Primarily due to communi ty opposition, delays in modernizing the
rierrepont - Furman substation made tube shell protection unavailable
for the Clark Street Tubes.

3. Tube Shell protection, had it been installed in the Clark Street
Tubes, could have reduced the severity of this incident.

4. The change in air pressure at blast areas caused snow on tbe tops of
subway cars to become dislodged and fall to the roadbed, creating a
w~t condition that contributed to the development of stray currents.

5. Due to the clogged track drainage, the wet snow mixed with the ateel
dust, providing a leakage current path to the metal tunnel liner,
causing arcing and subsequent explosions and firelsmoke conditions.

6. Exist:f.ng procedures for inspection andlor maintenance of track
drainage are insuffici~lt.

7. The installation of the wiring leAding from the 3rd rail lighting tap
to the electrical dist~ibution room was temporary in nature.

8. The "tel1lporary" lighting tap was left in place for a period far
exceeding a normal time frame for a temporary installation.

9. The Board could nol reach a firm conclusion with respect to the role
of the 3rd rail tap in the fire, because the evidence had been
removed prior to the arrival of the 055 investigators.

10. Even though debris from the homeless was found in the area, it could
not be determined whether it played a role in the origin of the fire.

11. The current inspection and maintenance procedures for transposition
cables were found to be adequate.

12. There was a lack of coordination between lhe Train Operator and the
e/R with respect to the movement of passengers aud other emergency
actions.

13. Passengers appeared to have been exposed to major amount of smoke
primarily after their movement between cars was commenced.

14. Communications during emergencies are limited, because When the TIO
mnst leave his operating position he loses the ability to communicate
via radio with the RTO c/e. During emergencies or in times of
mechanical difficulties with the car equipment, the CIR is more
likely than the TIO to remain in close proximity to a train cab.

15. The Console Train Dispatcher did not respond to transmissions
(initial reports of the fire condition) that were recorded at the c/e.
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tJmtJ\li.io.ns. (Con t ' d )

16. Communications between the Command Center and thp. TtO were inadequate
ill that the T/O did not provide, and the Command Center did not ask
for, sufficient information to develop a clear understanding of the
smoke conditions being experienced by the 8:42 A.M. tl3 NLT.

17. The C!T!D did not gain a clear perspective of the locations of the
trains in the incident area and the locations and intensity of the
smoke condition.

18. There was inadequate separation of duties and responsibilities
between the Console Train Dispatcher and the Desk Superintendent,
which resulted in confusion with respect to train locations, and
inadequate feedback of information to emergency response agencies
(TAPD EMRU! NYPD!FDNY, etc.) that impacted their response efforts.

19. The Desk Superintendent and Console Train Dispatcher failed to use
all available assets (e.g. model boards in lowers) to locate trains
in the vicinity of the smoke/fire, as per paragraphs "A" and "E",
Conwand Center Directive #28-9U (Appendix F), which resulted in
significant delays in locating trains, adversely affected
communications, and impacted on the ability of these persons to
provide ongoing information updates to outside emergency response
agencies.

20. Command Center personnel fixed their attention on the trains located
in the Clark Street underriver tube rather than on the train that was
closest to and most heavily involved in the smoke condition.

21. Radio discipline <Code 12-1, Emergency - Clear the Air) was not
adequately maintained during the Clark Street incident.

22. CODlmand Cent~r Directive #9-90, ~E~O~1S-QfJfI~]1SnoEE - COORDINAT.I~

~U.I.H.-i.l.REJtr.AIt1M~I. dated Jllnullry 24, 1990, is not in conformance
with Section 15.0, r.ArLCQNIR.Q.L....jN_~tUm~.t.LS,System Safety
Policy/lnstructioll 02.001.0, f.r~edl,1llL1.cu:...Jl..u..RPD.le to Rapid Transit
_r.uu.tiu (with change 1) dated August 20, 1990.

23. Two of five emergenry comnmnicfttion lines between the TA (Transit
Police and RTO etC) and EMS were out of service. Calls placed to EMS
utilizing the remaining three lines were not answered.

24. Effective communications were not established between the TA and the
fire department. RTO did not comply with Paragraph 4, Fire Command
Post, Command Center Directive #9-90 (Appendix G), dated January 24,
1990. The instructions contained in command center directives (e.g.
from operations, coordination with FDNY. etc.) are not consistent
from directive to directive, and in some cases, are not in
conformance with Policy/Instruction 02.001.0

25. TIle RTO Command Post was nol established in a timely manner.

26. TIle FDNY was not informed of all train locations in the incident area.
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27. Since CIRs are neither trained nor qualified to operate a train, the
Train Operator of the 8:42 A.M. 1/3 NLT had to traverse the entire
length of the crowded lO-car train (approximately 900 passengers)
before he could move it, thereby delaying the removal of the train
from the incident area.

28. The CIR on the 8:42 A.M NLT did not carry out the provisions of NICTA
Rule 107, CIRs Assigned to Train Service, in that the CIR did not
"have charge of (the) traiu(s)". TIO was not operating under "oI"ders
of the C/R" per Rule 106(c). There appears to be an incondatency
with respect to actual practice vs. requirement of the rule.

29. The passenger car equipment of the 8:/12 A.M. #3 NLT had connon
trainline circuits for public address (PA) and Heating, Ventilation
and Air Conditioning (HVAC) systems. The cOlllllon trainline circuits
for PA!HVAC systems prevented the crew of the train from using the PA
system to cOl1ll1unicate with passengers without activating the air
conditioning system.

30. The Command Center did not follow COllllland Center directive #32-90,
Wrong Rail Moves, with respect to the 8:42 A.M. NLT.

31. The choice of wrong railing the trains out of the tunnel was
appropriate, given the alternative means of removing passengers from
the smoke. In order to carry out this choice, it was necessary to
~elay the removal of' power. Based upon the testimony given to the
Board, it is not considered likely that this delay contributed to the
production of substantial additional smoke (i.e. most smoke was
probably produced in the first few minutes after the explosion). It
is, however, the opinion of the Board, that the removal of passengers
could have been accomplished faster if:

o The Command Center had utilized Nevins Tower to help locate trains;

o The clearing of 306 ball (the interlocking signal at Wall Street)
hlld not been delayed by confusion of the part of the Tower
Operator at Nevins Street; and

o The 8:112 A.M. #3 NLT TIO had been given clear instructions by the
Command Center that his train was goi.ng to be wrong railed back to
BorOllgh Hall; and he had been instructed to move to the other end
of his train as quickly as possible.

32. Delays in the ran replacement program were due to a combination of
design inadequacies, manufacturing problems and contractual issues.

33. The Furman Street fans, had they been in service, could have had an
adverse effect on trains north and south of Clark Street due to the
relative posiLions of the fan plant and the trains in the incident
area.

34. The operation of the Old Slip fans in the exhaust mode drew amoke
into the tube between the Clark mid Wall SLreet Stations.
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35. The best possible use of the fans under the existing circWDstances
would have been not to use them at all.

Il,e Board recommeqgs that Track and Structures Division

1. Treat blast areas as wet loc~tions for the purpose of determining the
need for or type of transposition cable Listing.

2. Install temporary wiring in conformance with established standards.

3. Review the location of power cable connections to contact rails to
avoid structural alterations. In the event that such alterations are
unavoidable, safeguards in addition to cable insulation .hall be
provided to prevent the possibility of electrical grounding.

4. Develop a power cable
structural alterations
transportation cables.

angle connector
in tight areas

to minimize the need
adjacent to third

for
rail

~~oard reCOmmends that RAP.id Transit Operations Diyision

1. Ensure that fan operation is in accordance with Section 15.1.5 of
NYCTA P/I 02.001.0.

2. Conduct tests to determine the rate at wbich smoke infiltrates subway
cars during a fire, when doors and windows are closed, and with and
without the operation of the HVAC system.

3. Il;sue guidance for the RTO Conanand Center and TIOs with respect to
the movement of passengers between cars during fire/smoke situations.

4. Provide T/Os with portable radios similar to those being presently
carried by C/Rs. C/Rs should be provided with the radios requiring
insertion into brackets presently carried by Train Operators.

5. Provide and document training with respect for both types of radios,
to C/Rs and Train Operators.

6. Investigate the fe~sibllity of providing portable radios to both
TIO's and C/Rs.

7. Provideu training and refresher training to T/Os and C/Rs that
emphasizes teamwork in the event of emergencies.

8. Reevaluate the eTDs involved performance and provide retraining as
required.

9. Ensure that adequate console coverage is provided at all times.

10. All emergency telephone lines be checked at the change of each shift
and the results of these be checks be recorded.
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Ibe Board recommends that Rap.i~L.I.r.aua.i.L.Operations(Cont'd

11. Establish procedures to require that
reported to the Division of Electrical
all Command Center TAPD personnel be
line's status and available alternatives.

all inoperative lines be
Systems for repair and that
immediately advised of the

12. Develop a checklist to be used by Command Center personnel as a guide
in acquiring detailed information upon which to make decisions.

13. Review RIO Command Center training programs to ensure that they
stress determining the problem is before decisions are made with
respect to the disposition of trains in an incident area.

14. Ensure that the provisions of paragrl' phs "A" and "E" of Command
Center Directive #/28-90, QlW1'1m:Ll8..0~.Q1LlAH....CQNIROLIN UND£.R
lUV.E1L..1"!.mN~.LS, dated January 24, 1990 be expanded to include .all
smoke and fire incidents occurring in tubes and tWlnels.

15. Combine Command Center Directives #9-90 and #28-90 and ensure that
the provisions of PII 02.001.00 are adhered to.

16. Take immediate steps to instruct all personnel to adhere to the 12-1
code and that all supervisors should take immediate corrective action
when violations of the code are noted.

17. Review the operating relationship between conductors and train
operators to clarify the question of "who's in charge".

18. Review Command
of duties and
and the Desk
formalized.

Center procedures to determine if adequate separation
responsibilities between the Console Train Dispatcher

Superintendent exist, aud if not, that they be

19. Expand the provisions of para~r8ph A, Command Center Directive #28-90
dated Januat"y 2.l1, 1990 to include all smoke and fire incidents
occurring in tubes and tunnels.

20. Develop in conjunction with System Safety, a procedure to be used to
determine when 8 Command Post should be established. The procedure
should ensure that in those cases where a cOJMland post is required,
an RTO supervisor, e'luipped wi til a cellular telephone and a radio is
sent to the scene and remnills there until the establishment of the
cOllllland post.

21. Provide the Fire Department with periodic updates of the locations of
all trains in an incident area.

22. Review all Command Center directives to ensure the uniformity of
information being provided, and conformance with Policy/Instruction
02.001.0.

23. COlllll8nd Center adhere to Command Center Directive #32-90.
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